Methods
Crohn 's disease A total of 344 unrelated white patients with CD were studied (196 women and 148 men, mean age 23-6 years, range 3-74). CD was diagnosed using previously described criteria.9 All patients were from the north of France (48%, 135 adults, 30 children), Paris region (30%, 56 adults, 46 children) or Brittany (22%, 67 adults, 10 children).
Control population Healthy white subjects were selected at random from each region and their HLA DQB 1 and DRB 1 alleles were genotyped. In all, 488 subjects were analysed (44% from the north of France, 38% from Brittany, and 18% from Paris). The control results were pooled, as no significant differences in allele pectively. The most important alleles in DRB1*02 are DRB1*1501 and DRB1*1601, which were in linkage disequilibrium with DQB1*0602 and DQB1*0502 respectively in the French population (data not shown). As the frequencies of these two DRB1 alleles were not changed in CD, the significant decrease in the frequencies of the DQB1*0602 and *0603 alleles seems to be allelic.
No haplotypic effect was observed for DRB1*03 or DRB1*07 alleles.
HLA alleles and clinicalfeatures
On sub-group analysis no association between allelic frequency, and groups defined by sex, age at diagnosis, disease location, disease type,'9 previous surgery, and the use of immunosuppressive was found.
Discussion
Using HLA genotyping procedures, we showed an overall positive association between CD and DRB1*01 and DRB1*07 alleles and a negative association between CD and the DRB1*03 allele. These results are probably relevant because we studied a large population taken from three different regions of France, and obtained homogeneous results in both the patient group and controls. Furthermore, the statistical testing of allele distribution was done with correction for the number of antigens t'ested, which makes the results more powerful.
HLA-DRB 1*03 is positively associated with several diseases, including type I diabetes, primary sclerosing cholangitis, and coeliac disease.2021 Conversely, the most impressive result that we observed in this study was an important decrease in HLA-DRB1*03 in CD. The estimated strength of the negative association between carrying these alleles and CD was OR50.46. This variation has also been described in a preliminary report from Germany. and CD in both subjects and families has been described. 25 26 Our findings might reinforce the possibility of a genetic link between the two disorders. Finally, it is perhaps significant that a viral cause for CD has been proposed27 and DR7 has recently been shown to be associated with persistent viral infection. 28 The differing results and the lack of a definite association between CD and HLA could be partly due to disease heterogeneity. 1 3 There is some evidence that genes in the HLA region may influence the severity of IBD. In UC, the HLA-DRB 1*1502 allele has been associated with pancolitis with intractable disease29 and with corticosteroid treatment. 30 However, in our study, using p corrected values for the number of alleles studied and for the number of different sub-groups, no significant association was observed between HLA alleles and clinical data.
In conclusion, in linkage analysis studies using the parametric lod score method4 and, more recently, a non-parametric two point sibpair linkage method,3' we found that HIA genes do not include the major genes for familial CD. However, this report and other association studies6-8 suggest that HLA genes have a significant but probably minor contribution in the expression of the disease. 
